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ABSTRACT: 

CHG DATE=19990617 STATUS=0> A txibular lining for lining passages is formed 
from a laminate comprising a resin absorbent layer and an impermeable skin. 
The laminate is wrapped to tubular form with the skin outermost and the free 
edges are butted together and are connected in this condition by a sewing 
operation. A sealing ribbon is applied over the sewing to seal the seam and 
stitching to prevent the flow of liquid or synthetic resin through the seam 
when the lining is used. < IMAGE > 
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(64) Manufacture of tubular lami- 
nates 

(57) A tubular lining for lining pas- 
sages is formed from a laminate 
comprising a resin absorbent layer 
and an impermeable skin. The lami- 
nate is wrapped to tubular form 
with the skin outermost and the 
free edges are butted together and 
are connected in this condition by a 
sewing operation. A sealing ribbon 
as applied over the sewing to seal 
the seam and stitching to prevent 
the flow of liquid or synthetic resin 
through the seam when the lining is 
used. 
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SPECIFICATION 

Manufacture of tubular laminates 

5 This invention relates to the manufacture of 
tubular laminates comprising an inner layer of 
a resin absorbent material, such as a fibrous 
felt and an outer skin of synthetic plastics 
material. 

10 These laminates, frequently referred to as 
"bags", are for insertion in pipelines or pass- 
ageways to line same with the resin absorbent 
layer, impregnated with, so as to be Immersed 
in, a curable resin. When the bag lines the 

1 5 pipeline, the absorbent layer is located closer 
to the passageway surface than the said skin, 
and the laminate is held in position by fluid 
under pressure until the resin has set suffi- 
ciently hard to form a hard protective resin 

20 pipe, with the absorbent material embedded 
therein, shaped to the passageway surface, 
and having a smooth internal surface defined 
by the skin. 
The normal method of inserting the lami- 

25 nate is to evert it into the passageway or 
pipeline from one end thereof, the eversion 
being effected by using a liquid to evert the 
laminate and also buoyantly to support the 
laminate as it travels into the passageway or 

30 pipeline through the already everted portion 
thereof. This method is used when the lami- 
nate is pre-impregnated with the resin by 
injecting resin into the laminate or bag prior 
to eversion thereof. Wven when the laminate 

35 is impregnated during eversion (i.e. in the 
pipeline or passageway) the laminate, as it 
will stilt be of measurable weight, is best 
supported by liquid so it is everted into the 
pipeline or passageway. 

40 As will appear clear hereinafter however, 
the method of inserting the bag is not part of 
the present invention, nor is the maerial which 
is used to impregnate the absorbent layer. 
The most common material for this purpose is 

45 the resin described, but other materials such 
as cementitious or bituminous materials can 
be used. 

The present invention is in fact concerned 
with the manufacture of the laminate but it is 
50 important to appreciate the end use of the 
laminate to understand the problems which 
have been experienced therewith. 

The normal method of manufacture for the 
laminate is to start with a laminate web com- 
55 prising the absorbent layer and skin and to 
overlap the edges to form a tube, the overlap- 
ping edges being joined by sealing strips or 
. the like. 

The problem which arises in connection 
60 with the use of such laminates is that the 
overlapped portions define a seam of substan- 
tially greater thickness than the remainder of 
the laminate and when the laminate is everted 
extra stresses are placed upon the seam, i.e. 
65 at the very location where desirably, high 



stresses should be avoided, because the seam 
heretofore has been the weakest part of the 
laminate. Also, it has been a problem effec- 
tively to seal the seams so that there will be 
70 no leakage of the resin or liquid through the 
laminate. 

As a result of manufacture the laminate in 
the manner described, failures in the form of 
leakages and bursting of laminates at the 
75 seams during installation have resulted. 

The present Invention aims at providing a 
method of manufacturing laminates as de- 
scribed whereby the aforesaid difficulty may 
be avoided. 

80 Accordingly the invention provides that the 
tubular laminate is produced by forming a 
web of the laminate material into tubular form 
with the skin outermost and the edge defining 
the seam butted together, connecting said 
85 butted edges by sewing across the seam or 
through a tape extending across the seam, 
and sealing the stitching by applying sealing 
ribbon or a sealing; coating to define a strip or 
strips over the stitching, which strip or strips 
90 is or are also to prevent leakage of resin or 
liquid through the stitching holes when the 
laminate is being installed. 

When a sealing ribbon Is used it is prefera- 
bly unwound from a roll of such material and 
95 is heat sealed to the skin of the laminate, over 
the said stitching holes. 

The manufacturing preferably is continuous 
and the skin may be for example poiyurethane 
or polyvinylchloride, the strip being a com- 

100 patible heat sealable material. When poiyure- 
thane is used, it may be necessary to include 
a reinforcing screen in the ribbon because 
when heating poiyurethane it is easy to make 
it unhandable. PVC is much more stable over 

105 a wide temperature range and therefore is 
preferred. The absorbent material may be a 
poiyurethane or polyester fibrous felt. 

It is not usual to stitch together butted 
edges to make a tube. Normally, sewing can 

110 only be effected by bringing the regions of the 
material adjacent the edges face to face, with 
the edges facing in the same direction, the 
sweing being effected through the overlapped 
regions. When such a tubular laminate is 

115 opened out, there are two excess edge strips 
with either face outwards or inwards depend- 
ing upon whether the tubular structure is 
turned inside out (as it would be in the case 
of portions of items of apparal such as trouser 

1 20 legs or jacket sleeves which have a sewn 
seam) or not. 

There is also described herein a novel form 
of sewing operation which has been specifi- 
cally designed for sewing together butted 

125 edges of material and which works very satis- 
factorily in connection with the manufacture 
of tubular laminates in accordance with the 
present invention. 
An embodiment of this invention will now 

1 30 be described, by way of example, with refer- 
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ence to the accompanying drawings, where- 
in:- 

Figure 1 shows in section a piece of the 
laminated material to be formed into a tubular 
5 laminate in accordance with the said embodi- 
ment of the invention; 

Figure 2 illustrates in perspective view how 
.the tubular laminate is manufactured in accor- 
dance with the said embodiment of the inven- 

10 tion; and 

Figures 3 to 8 illustrate, in perspective 
views, respective stages in forming the stitch 
formation holding the butted edges of the 
tubular laminate shown in Fig. 2, except for 

1 5 Fig. 5 which is a sectional view taken on line 
V-V of Fig. 4. 

Referring to the drawings, in Fig. 1 there is 
shown a section of laminate material which is 
used for forming the tubular laminate in ac- 

20 cordance with the present invention. The ma- 
terial in this example comprises a relatively 
thick layer 1 0 of the fibrous felt materia! 
which serves as the layer for absorbing the 
resin in the manner explained herein, and 

25 laminated to the felt is a skin or membrane 
1 2 of synthetics plastics material which in use 
acts as a balloon whereby the laminate can be 
shaped by fluid pressure to the pipeline or 
passageway to be lined. The felt 10 may be 

30 of polyurethane or polyester fibrous material 
manufactured by conventional needling pro- 
cesses, whilst the skin 1 2 may be a coating of 
PVC or polyurethane applied in any suitable 
manner. 

35 Fig. 2 shows how the web of material of 
which a section is shown in Fig. 1, is formed 
into the tubular laminate. The web is fed from 
a roll with the skin side facing downwards 
and the edges are rolled over to meet a 

40 sewing apparatus 40 which sews the edges 
together whilst they are in face to face in 
butting contact in order that the said edges 
will be held together and there is applied 
subsequently and over the stitching 16a 

45 ribbor) 18 (which may be a hot extrudate) of 
synthetic plastics material which is sealed to 
the outer skin. In this example a heating 
apparatus 20 softens the strip material before 
it is applied to the skin 12, and indeed the 

50 softened material can seal the needle holes 
formed by the switching operation 1 6. 

The heating apparatus 20 is preferably a 
hot air blower and is arranged to be deflected 
out of the impingement position on the ribbon 

55 1 8 in the event of movement of the tubular 
laminate In the direction 22, ceasing. The 
edges of the laminate adjacent the seam may 
also be heated prior to the application of the 
ribbon 18. The operation when started is 

60 continuous, and tubular laminates of the order 
of 200 and 300 metres can be produced by 
the method. There may be a pressure roller 
24 or a flat anvil plate arranged to press 
against the ribbon 1 8 in order that the soft 

65 ribbon will be nipped or pressed to the skin 



1 2 over the butting edges of the laminate to 
form a sealing strip. If the outer skin 1 2 is 
PVC and the ribbon 1 8 is also PVC an ex- 
tremely good seal is achieved between the 

70 skin and ribbon and a very effective and 
strong seam of minimum additional thickness 
as compared to the remainder of the laminate, 
is achieved. The ribbon 1 8 can be of a 
yieldable material, as the stitching 1 6 will in 

75 fact take the strain across the seam when the 
laminate is subsequently used as described 
herein. It is preferred that the strength of the 
seam be taken by the stitching and therefore 
the strip 1 8 is preferably of a yieldable mdteri- 

80 al. A tubular laminate produced in accordance 
with the method can be everted extremely 
satisfactorily it) the marker hereinbefore de- 
scribed, even after the interior of the laminate 
has been impregnated with a curable resin in 

85 which the felt layer 10 becomes soaked and 
embedded. 

Referring to Figs. 3 to 8, these Figs, show 
how the stitching 1 6 is formed, and referring 
firstly to Fig. 3, it will be seen that the two 

90 edges A and B of the laminate material to be 
sewn together are arranged in butting contact, 
but are such that they define an inverted V- 
shape in section, the V angle being indicated 
by numeral 30 in Fig. 3. By this arrangement, 

95 a single straight needle 32 reciprocating hori- 
zontally as indicated by arrow 34 can pene- 
trate both edge A and B. The needle 34 
carries a strong yarn or twine 36, and it 
should be borne in mind that the two edges A 
1 00 and B during the sewing operation in fact 
move continuously in the direction of arrow 
38. 

Fig. 4 shows the needle 32 after it has 
penetrated both edges A and B and the end 

105 carrying the yarn 36 has projected through 
edge B. It should be mentioned that the 
needle 36 penetrates the skin 1 2 on edge A 
and emerges from the skin 1 2 on edge B. 
When the needle head emerges, the loop of 

110 twine is engaged by a looper 40, thereby to 
retain a loop of twine which will form a lock 
stitch, as described herein. 

Referring briefly to Fig. 5, this Figure shows 
how the needle 32 penetrates through the 

115 space of the V-section defined by the two 
edges A and B, and carried across this space 
are lengths of the twine 36 to assist in 
holding the butted edges of the laminate 
together. 

120 Referring now to Fig. 6, this Figure shows 
the position after the needle 32 has retracted 
from the Fig. 4 position, and a loop L of the 
twine has been retained by the looper 40, 
which has now moved across the butting 

125 edges A and B as shown in Fig. 6 and is 
presented to the needle 32 which is ready to 
make a further penetration stroke similar to 
the stroke illustrated in Fig. 4, but by the time 
this stage has been reached, the laminate has 

130 advanced in the direction of arrow 38, and 
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therefore the previous holes 42 and 44 made 
in the edges A and B by the numeral 32 have 
advanced out of the path of reciprocation of 
the needle. 

5 Fig. 7 shows a stage similar to Fig. 4 in 
that the needle 32 has again penetrated the 
edges A and but this time the needle 32 
has passed through the loop L which Is there- 
fore locked in position and forms a bridge 

10 across the butting edges A and B. Fig. 7 also 
shows that the looper 40 has once more 
traversed the butting edges, and has picked 
up the loop of twine in the region of the eye 
of the needle. The procedure repeats in that 

1 5 the needle 32 now retracts, and the looper 40 
carries a further loop L2 as shown in Fig. 8 
across the seam and has presented the loop 
L2 once more to the retracted needle 32, so 
that when the needle 32 again effects a 

20 penetration stroke, a further locking stitch will 
be formed. The process of course repeats 
cyclically to form a long sewn seam illustrated 
by 1 6 in Fig. 2, and great lengths of tubular 
laminate can be produced by this method. 

25 It will be seen that an effective stitching 
operation results and the sewing thread as 
well as being interlocked effectively bridges 
the butt face seam between the edges A and 
B effectively holding same together prior to 

30 the covering thereof by means of the sealing 
ribbon. The resulting structure is extremely 
strong in the region of the seam and the 
thickness of the structure in the region of the 
seam is increased only minimally. Laminates 

35 constructed in accordance with the invention 
can effectively be everted as described herein. 

In a modified arrangement, instead of the 
stitching, bridging the seam or strong tape is 
used and the tape is stitched at each side to 

40 the respective edges A and B, after the sew- 
ing is covered by a ribbon or ribbons similar 
to ribbon 18. 

The equipment for manufacturing the lami- 
nates described is relatively simple and inex- 

45 pensive. 

CLAIMS 

1 . A method of producing a tubular lami- 
nate comprising forming a web of the lami- 

50 nate material into tubular form with the skin 
outermost and the edges defining the seam 
butted together, connecting said butted edges 
by sewing across the seam or through a tape 
extending across the seam and sealing the 

55 stitching by applying a sealing ribbon or a 
sealing coating to define a strip or strips over 
the stitching, which strip or strips is or are 
also to prevent leakage of resin or liquid 
through the stitching holes when the laminate 

60 is being installed. 

2. A method according to claim 1 , where- 
in a sealing ribbon is used and it is unrolled 
from a reel of such material, and is heat 
sealed to the outer skin of the laminate, over 

65 the stitching holes. 



3. A method according to claim 1 or 2, 
wherein the method is continuous, the lami- 
nate material being fed from a supply of 
same, the free edges being brought together 
70 to a sewing mechanism which stitches 

through the said edges to hold same together 
by means of a lock stitch, and the sewing and 
seam are sealed by a ribbon of sealing materi- 
al. 

75 4. A method according to claim 3, where- 
in the ribbon is applied to said seam under 
pressure against a reaction roller or anvil 
plate. 

5. A method according to claim 3 or 4, 
80 wherein the stitching is effected by reciprocat- 
ing a needle through both of said free edges 
whilst they lie in butting relationship but 
define an inverted V shape in section so that a 
straight needle penetrates each edge by being 

85 moved transversely of the V-shape. 

6. A method of producing a tubular lami- 
nate, substantially as hereinbefore described 
with reference to the accompanying drawings. 

7. A tubular laminate when produced by 
90 the method according to any one of the 

preceding claims. 
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